Assuming some known nucleon-nucleon interactions, and using the relations between phase shift δ and nucleon-nucleon interaction potential ( ) 
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Introduction
When one particle approaches another particle, and they are in the field of force of each other; they interact and scatter. In this process the following three parameters are involved.
1) The interaction potential ( )
V r between the two particles;
2) The distance between the nearest-approach, called impact parameter or the scattering length a; 3) Phase shift, δ , due to scattering.
However, when dealing with large finite-nuclei, or infinite nuclear matter and neutron matter (in stars), another important parameter gets involved, and this is the so called [2] ; most of the calculations adopt the bare nucleon-nucleon interaction as the pairing force and it has been pointed out that the screening by the medium of interaction could strongly reduce the pairing strength in this channel [3] .
After the discovery of neutron stars calculations were done for pairing gap for neutrons [4] [7] ( ) ( ) ( ) ( )
where ( ) , V k k′ , is the matrix element of the potential averaged over the angle between k and k′ given by ( ) ( ) ( ) ( )
We can use two values for ( ) V r one is the Yukawa potential, i.e.
where
Another is the simple Gaussian potential of the form, 
and substituting this in Equation (1) will give a finite value of ( ) k ∆ assuming some finite limits for integral in Equation (1), similarly we can use the value of ( ) V r in Equation (5) and obtain the value of ( )
Hence there exists a definite correlation between the pairing energy gap ( ) k ∆ and obtain the interaction potential. Without making any approximations, exact value of ( ) k ∆ can also be calculated [8] .
Theoretical Derivations
The nuclear force has been at the heart of nuclear physics since the discovery of the neutrons by Chadwick [9] . The interaction between two nucleons is basic for all of nuclear physics. The main aim of nuclear physics is to understand the properties of atomic nuclei in terms of the "bare" interaction between a pair of nucleons. Scattering of nucleons is due to the neutrons neutrons-interaction between the nucleons and hence the resulting phase shifts will have a definite correlation with the interaction potential ( ) 2) The precise value of the π nucleon-nucleon compiling constant;
3) Improved phase shift analysis; 4) High precision nucleon-nucleon data; 5) High-precision nucleon-nucleon potentials; 6) Quantum-chromo-Dynamics (QCD) and the nuclear force; 7) Nuclear-nuclear scattering is at intermediate and high energies.
However, in this manuscript we are interested in some simple calculations that will correlate the well known nucleon-nucleon interaction potential ( ) The Born approximation [13] is a relationship between phase shifts,
Using derived equations and the values of the constants available, data was then generated and tabulated. 
It is valid to represent the interaction energy of a particle with momentum i F k k < , with all the particles within the Fermi surface. The values for i k [15] could be 0.1 fm Integrating Equation (15) by parts we get,
Now for Yukawa potential, the value of the well-depth parameters S is 
where M is the average mass of the two interacting nucleons 1 S ≅ for the bound state of the nuclear matter and hence 0 V is given by 
Substituting for the value of the masses 938.92 meV M = , then Equation (19) becomes ( )
Calculating the values of phase shift, 
Equation (23) will give the values of the energy gap.
It will be interesting to see that if other potentials are used for instance the potential used Hassan and Ramadan study [15] Singlet scattering length Equation [16] is given by
where critical constant ) where: m is the free nucleon mass.
Results and Discussion
Recent studies have shown the nuclear isotope shifts, the differential observables such as the odd-even mass differences and odd-even effects in charge radii along isotope chains can be reproduced with an effective density-dependent contact pairing interaction. The self-consistent LEDF calculations with density gradient term f ε α ∇ in pairing force provide desirable size of isotopic shifts. Using Lead isotopes some sets of parameters are deduced for the pairing force. Calculations are done based on the general variation-principle applied to local effective density-dependent function with a fixed energy cutoff 40 MeV c =  measured from F  and on the coordinate-space technique which involves an interaction [19] . At very low densities
where critical constant , 0.4 fm −1 … respectively [15] which are in agreement with the known values.
The energy gap ( ) , 0.4 fm −1 … respectively [15] which are in agreement with the known values. The reason for the good agreement in that, for calculating energy gaps the quantity that matters is the scattering length at energies of order of the Fermi momentum and this is strongly constrained by nucleon-nucleon scattering data for nucleon momentum in the 
Conclusion

Suggestions
In future this problem can be done using nucleon interactions that may involve elementary particles. But such calculations will be quite complicated and will require the use of many-body techniques involving Greens functions can be done. 
